Abstract. In the recent years, the polymer composite materials have increased attention and used instead of conventional composites and metals. Many industrial applications and research people prefer thermoplastic polymeric matrices than thermosets due to the very low production time, very low processing cost and availability of thermoplastics. With an increase in demand for composite materials like Glass Fiber Reinforced (GFR) are widely used as reinforcement in thermoplastic polypropylene (PP) matrix to prepare composites. In this study, Glass Fiber Reinforced Polypropylene composites were developed and their mechanical properties were evaluated. In the present work, Glass fiber Reinforced Thermoplastic Polymer Composites is fabricated by Hot press Hydraulic compression molding Technique. The average Strength of thermoplastic polymer matrix with Glass Fiber (GFR/PP) reinforced composite is studied. Test is carried as per the ASTM standards. This study characterizes mechanical properties like Tensile, flexural and impact properties. Scanning electron microscopic (SEM) images of fractured specimen were used for qualitative evaluation of the interfacial properties of Glass Fiber Reinforcement Polypropylene composites.
Introduction
Composite materials have been used in the aerospace, automotive and boating industries for decades. Applications of composite materials in infrastructure projects are relatively new. In the past two decades a number of researchers have sought to use Glass fibers with a polymer matrix composite (PMC); this has received considerable attention both in the literature and the industry. A composite material system is composed of two or more physically distinct phases whose combination produces aggregate properties that are different from those of its constituents. Composites can be very important because of its strong and stiff, yet very light in weight, so ratios of strength to weight and stiffness to weight are several times stronger than steel or aluminum and also possible to achieve combinations of properties not attainable with metals, ceramics, or polymers alone [1] . Polymers are divided into two categories such as thermoplastics and thermosets. Thermoplastics in general are ductile and tougher than thermoset materials. They are reversible and can be reshaped by application of heat and pressure. Thermoplastic molecules do not cross-link and therefore they are flexible and reformable. Laminate composites usually exhibit low out-of-plane strength and damage tolerance, which will cause internal failures, such as delamination. To enhance the damage resistance and tolerance as well as damage characterization of composites, several techniques are developed and reviewed. The application of thermoplastic polymers as a matrix material in fibre reinforced composites has grown steadily over the last decades [2] . Thermoplastic composites offer clear advantage over their thermoset counterparts in terms of improved fracture toughness, potential for recycling and, most notably, the possibility to reshape the product at higher temperatures [2, 3] .
The effective properties of the fiber reinforced composites strongly depend upon the geometrical arrangement of the fibers within the matrix [4] . Thermoplastic composites reinforced with long fibers, short fibers and mat (fabric) of natural and synthetic fibers like hemp, jute banana, glass, carbon, kevlar etc. are used in a variety of applications such as aerospace elements, automotive parts, marine structures, structural members and anti vibration applications due to their combined properties of resilience, creep resistance, high strength to weight and stiffness to weight ratios, corrosion resistance and good damping properties [4, 5] . Etcheverry and Barbosa [6] has studied the mechanical strength of glass fiber reinforced with thermoplastic matrix like polypropylene by compression molding technique and resulted that the combination produced good mechanical strengths and toughness when compared to in-situ composites. Yan et al. [7] have prepared the glass fibre reinforced with polyamide thermoplastic matrix composites and investigated the mechanical strength like tensile, flexural and impact. Suresha and V.S. Senthil Kumar [8] has investigated mechanical strength and morphological analysis t to observe the bonding between the matrix and reinforcement. Gujjala et al. [9] have analyzed the mechanical strength of polypropylene matrix with varying the weight percentage of natural fibers.
Experimentation Materials
The thermoplastic polymer matrix used is polypropylene in the form of 0.5mm thick film. The matrix material used was a Polypropylene sheet. The glass fiber (GF) woven roving (200 gsm) is used as reinforcement for thermoplastics composites. Mechanical Properties of Glass Fiber shown in Table 1 . 
Fabrication of the Composites
The process used for fabrication of GFR/PP composites is film stacking of materials and hot compression molding technique with seven sheets of Polypropylene (sheet) resin and six layers of glass fiber woven roving. Alternate layers of PP film and glass fabric were stacked in a mold of dimensions 250 mm × 250 mm held in between platens of the hydraulic press. It is shown in Fig.1 . The platens were closed with stacked materials and electrically heated to around the glass transition temperature. Afterwards, the pressure was applied gradually up to 5 bar and maintained for 10 min. Then, the material was allowed to cool in the mold to room temperature. 
Characterisation Mechanical Testing
Setup Following tests were conducted in the present work:
The tests were conducted using calibrated Universal Testing Machine (UTM). Different tests were conducted, such as three point bending test, tensile test and impact test carried (Izod type) on Impact machine. Tensile Strength. The tensile tests were performed in an UTM testing machine at a cross head speed of 5 mm/min according to ASTM D3039. These tests were carried out on rectangular specimens (250 x 25 x 4 mm) at room temperature and it is shown in Fig. 2 . Specimens were placed in the grips and pulled until failure. The values were taken from an average of three specimens. The extensometer/strain gauge was used to determine the elongation and tensile modulus. Fig. 3 shows the tensile testing apparatus for the various composites Flexural Properties. Flexural test was carried on rectangular specimens (127 x 25 x 4 mm) of composite using UTM Machine, fitted with a three point bending fixture at a cross head speed of 2mm/min at ambient temperature according to ASTM D-790. It is shown in Fig. 4 . The test was initiated by applying the load on the specimen at the specified rate. The deflection was measured by a gauge under the specimen in contact with it in the center of the support span. Fig. 4 shows the flexural testing apparatus for the composites. Impact Strength. The impact strength of the un-notched specimens was determined using rectangular species of 66 x 13 x 4 mm according to ASTM D256. The impact test was carried out at room temperature and the impact energy was reported in Joules per meter.
Scanning Electron Microscopy. The morphology and fracture surface of the blends were studied using scanning electron microscope. The specimens were sputtered with gold before taking the micrographs. 
Result and Discussion
Tensile Strength. Ultimate tensile strength (UTS) often shortened to tensile strength (TS) or ultimate strength is the maximum stress that a material can withstand while being stretched or pulled before necking, which is when the specimen's cross-section starts to significantly contract. After tensile test specimen as shown in Fig. 5 and Stress Vs Strain curve as shown in the Fig. 6 . It is an intensive property; therefore its value does not depend on the size of the test specimen, it is dependent on other factors, such as the preparation of the specimen, the presence of surface defects, and the temperature of the test environment and material. The tensile strength of a fiber reinforced composite depends on the bonding between the fibers and the matrix. The function of the matrix is to transfer the stresses to the load bearing fibers. Flexural Strength. Flexural strength is also known as modulus of rupture, bends strength, or fracture strength, which is mechanical parameter of materials. It is defined as a material's ability to resist deformation under bending loads. After flexural test specimen as shown in Fig.7 and load Vs Deflection curve shown in Fig.8 . The transverse bending test is most frequently employed, in which a rod specimen having rectangular cross-section is bent until fracture occurs using a three point flexural test technique. The flexural strength represents the highest stress bearing capacity of the material at its moment of rupture. Impact strength. The Impact strength of materials is nothing but the ability of a material to resist the fracture under stress applied at high speed. In this paper Impact test is carried out to determine the impact ability of the three different samples. Izod impact testing machine is used for testing the specimen and it is shown in Fig. 9 . The average values are listed in the Table.2 
in detail.
Scanning Electron Microscopic Analysis. The morphology of the composite was investigated by means of scanning electron microscopy (SEM). The evidence for the same is provided from the matrix traces seen on the surface of the fiber. Very little fiber pull out suggests that the Polypropylene matrix has been efficient in holding on to the fibers. In addition most fibers on the fractured surface were oriented in the flowing direction of the molding. This indicates that the composites have higher degree of fiber orientation under the stress, which results in higher fiber efficiency factor and hence higher mechanical strength. The glass fibers protruding from the composite indicate the degree of fiber pull out and crack deflection. 
Conclusions
In this work, glass fiber reinforced with thermoplastic matrix (GFR/PP) composites is fabricated. The composite specimens are investigated the mechanical properties such as tensile strength, flexural strength and impact strength and from the results obtained. Based on the results the following conclusions were listed. The present investigations of mechanical behavior of glass fiber reinforced polypropylene composites revealed that the tensile strength and flexural strength is greatly influenced by the fiber content/ weight fraction of reinforcement in matrix.
The contribution to flexural strength is more than tensile strength due to presence of glass fibers which increased the overall stiffness of composites.
Flexural testing also maximum stresses are occurring at the point where load is applied and breaking starts from here.
The failure analysis of the tested specimens is examined by using Scanning Electron Microscope.
